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John Evelyn 1620 –1706 

 Cleaner Fuels (wood vs. coal) 

Separate population from 
pollution sources 

Economic benefits 

Green infrastructure 



One very large seething Petri dish 



Know your model organism 



Where do they live? 



Think about susceptibility 

Deaths Registered in London Administrative County Classified by Age

(Bates, 1995)
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Vulnerability 

“This cloud is so inextricably mixed with the 
naturally wholesome and excellent air that the 
inhabitants can breathe nothing but thick, dirty, 
smoggy air. This makes them vulnerable to 
thousands of diseases, corrupting their lungs and 
disordering their bodies, so that catarrh, coughs 
and tuberculosis.” 



Critical windows of enhanced vulnerability 

Degradation of 
defence mechanism 

with age 

Development 

REPODUCTIVE AGE 

In utero 



Appreciate varying genetic background: An 

ethnically diverse city 



“This plague of a smoke is truly intolerable 
because, although it does not kill at once, it is 

deadly and to slowly perish is worse than 
death itself. Is there any other place on Earth 

where such coughing and snuffling is to be 
heard as in the churches and assemblies of 
London, where the barking and spitting is 

incessant? Need I say more?” 



Birth  Childhood   Middle age    Old age Very old 

Symptoms and disability 

Death 

Reserve 

Vulnerability 

Role of air pollution in chronic disease 

Events in childhood can 
result in earlier disability / 

death in later life 



“There are, I must accept, certain differences 

in people which allow them to thrive more in 

some airs compared to others.” 

•Proximity to roads 

•Pollution 

•Noise 

•Cigarette smoke 

•Poor nutrition 

• Reversible airway obstruction 

• Fixed airways obstruction 

• Poor growth 

• Asthma / airway inflammation 

•Which pathways are 

important? 

Symptoms 

Environment Genes 



“There are, I must accept, certain differences 

in people which allow them to thrive more in 

some airs compared to others.” 

•Proximity to roads 

•Pollution 

•Noise 

•Cigarette smoke 

•Poor nutrition 

• Reversible airway obstruction 

• Fixed airways obstruction 

• Poor lung growth 

• Asthma / airway inflammation 

•Which pathways are 

important? 

Symptoms 

Environment Genes 
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Impaired lung growth 

Gauderman et al, 2004 (NEJM); southern California 
 

- 1,759 10-yr old children, 12 communities, 8-yr follow up  
- Lung function growth significantly reduced in areas with 

higher levels of traffic-related pollutants 
- NO2, PM2.5, elemental carbon (EC) associated with reduction in growth 

of FEV1 of between 79.7 and 101.4 mL 
- Clinically low FEV1 at age 18 positively correlated with level of 

exposure to NO2, PM10, PM2.5, EC 

Gauderman et al, 2007 (Lancet); southern California 
 

-Same study, local vs. regional pollutant levels 
-Living <500m from freeway associated with reduction in FEV1 growth 
of 81mL (vs. living >1500m away) 
-Significantly lower attained FEV1 by 18 yrs 



Pollution in Tower Hamlets & Hackney 



Modelled annual NO2 concentrations 

BAMSE 

GINA 

GINA/LISA 

MAAS 

PIAMA 

* 
* 

* 
* 
* 

EXHALE LEZ * 

Gehring U, et al. Environ Health Perspect. 2013;121(11-12):1357-64.  



Context 

Average FVC: 1.89L 

For a child with an annual 
exposure to 35 mg/m3 

105ml of lost volume (5.5%) 

For a child with an annual 
exposure to 55 mg/m3 

165ml of lost volume (8.7%) 



“There are, I must accept, certain differences 

in people which allow them to thrive more in 

some airs compared to others.” 

•Proximity to roads 

•Pollution 

•Noise 

•Cigarette smoke 

•Poor nutrition 

• Reversible airway obstruction 

• Fixed airways obstruction 

• Poor lung growth 

• Asthma / airway inflammation 

• Metals sequestration 

• Detoxification  

• Antioxidant defences 

• Repair 

• Inflammation 

• Adaption 

• Remodelling 

Symptoms 

Environment Genes 
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Genetic Modification 

Xenobiotic metabolism:   
• CYP1A1, GSTM1, GSTT1, 

GSTP1, EPHX1, NQO1, AhR 

Antioxidant defence:  
• GCL, ECSOD, Nrf2 

Nitrosative stress:  
• iNOS , ARG1, ARG2 

Onset of childhood asthma 

• GSDMA, GSDMB 

Random ancestry markers: 
• Adjust for population stratification 

and predict lung function as proxy 
for ethnic group 

 



Air in 

Biomarkers out 

Quantifying exposure 
BIOMARKERS 

Traffic related metals 



PM10 Metals (Fe and Cu) 



PM10 Metals (Ba and Mn) 



PM10 Metals (Cr and V) 



 Cleaner Fuels (diesel) 

Separate the vulnerable 
population from pollution 
sources 
 Economic benefits 

Green infrastructure 

Moral imperative 
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Omnia explorate; meliora retinete 

“I have made this proposal for refining the quality of air in London 
because I believe that we should do whatever we can to enhance the 
honour of our nation that is capable of such greatness. It troubles me 
that the health and happiness of so many people should suffer from 
the greed of a few in a city that contains enough to make its people 
the happiest on Earth. Money has blinded people to the thing which 
keeps them alive and which can, for their own sake, be improved so 
easily.” 


